Engagement with different nightlife venues and frequent ecstasy use in a young adult population

Introduction
Ecstasy (MDMA; 3,4-methylenedioxymethamphetamine) has been linked to the rave scene since the mid-1980s (Green, Mechan, Elliott, O'Shea, & Colado, 2003) . However, contemporary social settings of ecstasy use have diversified, encompassing nightclubs, pubs, and music festivals (Boeri, Sterk, & Elifson, 2004; Lee, Battle, Soller, & Brandes, 2011) . The quantity of ecstasy consumed can vary between different settings (ter Bogt & Engels, 2005 ).
Yet, little is known about the possible relationship with and influence of social settings on temporal changes in ecstasy use, and whether changes may vary according to regular involvement in different settings.
Ecstasy use: A social activity Primarily a social activity, ecstasy use is embedded in social settings and enmeshed within the wider context of music, dancing, and connecting with others (Engels & ter Bogt, 2004; Hunt & Evans, 2008) . Qualitative research has highlighted that ecstasy's subjective effects, including heightened communication and feelings of closeness with others (Baylen & Rosenberg, 2006) , motivate young adults' social use of ecstasy (Hunt & Evans, 2008; Singer & Schensul, 2011) . Ecstasy use expectancies, stemming from users' subjective experiences, have been linked with varied usage patterns (Boys & Marsden, 2003; Engels & ter Bogt, 2004; Smirnov et al., 2013) . However, the respective associations between venues, expectancies, and levels of ecstasy use have not been disentangled.
Access to ecstasy and peer contacts
Any association between venue attendance and increased ecstasy use is potentially explicable by attendees' increased access to ecstasy through availability within venues or increased social contact with ecstasy-using peers. Market factors, such as ecstasy availability, may influence purchase and consumption decisions (Abdallah, Scheier, Inciardi, Copeland, & Cottler, 2007; Goudie, Sumnall, Field, Clayton, & Coles, 2007) . However, due to the crosssectional nature of available research, it is unclear whether such factors lead to temporal changes in ecstasy use. Contact with ecstasy-using peers may influence ecstasy use patterns due to peers supplying ecstasy or encouraging use through their own consumption behaviour (Jacinto, Duterte, Sales, & Murphy, 2008; Vervaeke, van Deursen, & Korf, 2008) .
Alcohol and methamphetamine use
Use of alcohol and methamphetamine are both linked with young adults' social recreational settings and leisure time activities (Hunt, Moloney, & Fazio, 2014; Kelly, LeClair, & Parsons, 2013) . Similarly to ecstasy use expectancies, young peoples' alcohol and methamphetamine use expectancies are socially contextualised (LaBrie, Grant, & Hummer, 2011; Lende, Leonard, Sterk, & Elifson, 2007) . This suggests that increases in ecstasy use could be linked with increases in either methamphetamine or alcohol use.
In this study we assess engagement with different venue types (nightclubs, electronic dance music events [EDMEs]/music festivals, venues playing live music, and pubs/bar) as predictors of frequent ecstasy use at 30 months in a population sample of Australian young adult ecstasy users. We adjust for other factors that may influence ecstasy use levels, including ecstasy use expectancies, ecstasy access, ecstasy and methamphetamine dependence, frequent use of methamphetamine and alcohol, and other dimensions of ecstasy involvement, including length of ecstasy use career and lifetime ecstasy consumption.
Method
Participants
The Natural History Study of Drug Use (NHSDU) is a longitudinal study of drug use in a population sample of young adult amphetamine-type stimulant (ATS; i.e. ecstasy and methamphetamine) users in South-East Queensland, Australia. Population screening was used to recruit a probabilistic sample of ATS users and non-users. This method is described in detail elsewhere (Smirnov, Kemp, Wells, Legosz, & Najman, 2014 ecstasy use between the 12-and 30-month follow-up (n=16), and also those who maintained at least monthly use across these time intervals (n=11). The infrequent-use group comprised those whose ecstasy use decreased to 'less than monthly' or 'not at all' in the last 12 months (n=96), as well as those who maintained these low levels (n=142). Monthly use was chosen as a threshold for frequent use on the basis of previous research, which indicates that ecstasy users tend to use once a week or less often even at the peak of their ecstasy use (Bruno et al., 2009; Smirnov, et al., 2013) .
Engagement with nightlife venues
At 6 months, participants reported frequency of attendance at four venue types in the last 12 months (nightclubs, EDMEs/music festivals, venues playing live music, and pubs/bars).
Dichotomous variables were created for each venue type (≥ monthly vs. < monthly attendance).
Ecstasy use expectancies
At baseline, participants reported how often they experienced 'positive' psychological effects during ecstasy use (euphoria, increased confidence, increased libido, being talkative, being very friendly, and increased empathy/understanding). 'Strong positive subjective effects' was categorised as reporting ≥5 of 6 effects 'every time/nearly every time' (upper quartile).
Ecstasy availability
We asked how often participants were unable to acquire ecstasy when wanted in the last 6 months at baseline and the last 12 months at 30 months. 'Ready access to ecstasy' was categorised as 'never/rarely' being unable to acquire ecstasy.
Ecstasy-using peers
At baseline and 12 months, participants reported how many ecstasy users they knew (by name or face). We created dichotomous variables for number of ecstasy-using peers at baseline and 12 months (≥40 ecstasy-using peers [baseline median] vs. <40).
Ecstasy involvement at baseline
Participants estimated the number of ecstasy pills they had ever taken. A median of 70 pills was used as a threshold for high lifetime consumption. To differentiate between intensity and duration of ecstasy involvement, a variable measuring length of ecstasy use career was included (years since first ecstasy use: 0-3, 4-5, 6-9).
Ecstasy and methamphetamine dependence
Lifetime ecstasy and methamphetamine dependence were evaluated at 12 months using the 
Analysis
This study comprises longitudinal analysis of NHDSU data. Due to the small numbers in some outcome categories, we used Poisson regression to develop a prediction model of frequent ecstasy consumption at 30 months (Zou, 2004) . We report unadjusted relative risks (RRs) and RRs adjusted for all variables in the model. Because Poisson regression can overestimate standard errors when applied to binomial data, a robust error variance method (sandwich estimation) was adopted (Zou, 2004) . Wald tests were conducted to develop the most parsimonious model. Additional variables (i.e., ecstasy access at baseline, number of ecstasy-using peers at 12 months, lifetime ecstasy consumption, lifetime methamphetamine dependence at 12 months, frequency of alcohol use, frequent methamphetamine use, age and income) were examined but did not make a significant difference ( 2 =2.89, ns) and were excluded from the final model. Data were analysed using Stata/SE 12.1.
Results
Baseline sample characteristics Table 1 compares ecstasy users' and non-users' baseline characteristics. Ecstasy users did not differ significantly from non-users in level of education, employment status, or educational attendance. However, a significantly higher proportion of ecstasy users earned more than $975 per fortnight compared to non-users. 
Implications
The unique association between regular nightclub attendance and frequent ecstasy use suggests nightclub patrons are a significant target group for demand and harm reduction strategies. Potential strategies may include location-based educational and behavioural interventions that target drug use in-situ and, therefore, have the potential to directly impact on behaviour to reduce drug-related harm (Akbar et al., 2011; Falck, Carlson, Wang, & Siegal, 2004 
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